Background: Stresses associated with medical school expose students to psychological distress that can have negative consequences. The purpose of this study was to screen for psychological distress among medical students, identify stressors, and examine the correlation between these stressors and students' academic performance. Methods: This cross-sectional study was conducted with 219 medical students at the basic science and clinical clerkship training levels at Umm Al-Qura University in Makkah, Saudi Arabia, in 2014. The Mental Health Inventory (MHI-38) was used to assess students' psychological well-being and distress in terms of anxiety, depression, and life satisfaction. A questionnaire was also used to assess common stressors and collect demographic information and students' grade point average (GPA). Results: Male students had higher levels of depression, anxiety, and loss of control than female students did. The mean MHI-38 anxiety, depression, and life satisfaction scores were 34.69 (SD = 7.14), 15.11 (SD = 3.82), and 3.12 (SD = 1.01) respectively, indicating the sample was slightly anxious, somewhat depressed, and somewhat satisfied with life. MHI-38 depression scores significantly (p < 0.05) predicted GPA: students with lower depression levels had a higher GPA. The distress level was equal among medical students in all academic years, and most reported experiencing academic-related stressors. Conclusions: Results showed that psychological distress is common among the sample but is most prominent among males. Less depressed students had a higher GPA, and academic-related stressors were most frequently reported by students. These findings highlight the need for addressing mental health issues and eliminating the risk factors.
Introduction
Mental health is essential for the well-being of both individuals and communities. Psychological distress is a form of emotional distress that manifests as varying degrees of depression and anxiety and that may be associated with somatic symptoms like insomnia and fatigue (Keyes, 2002; Engen, 2008) . Medical school is considered stressful due to the heavy workload and associated high level of stress, and medical students often possess certain personality qualities, such as perfectionism or performance-based self-esteem, that may increase their likelihood of developing mental health problems (Dahlin et al., 2011) . During medical school, students are exposed to several stressors-whether related to academics, relationships, or transitional challenges-that threaten their mental health and may lead to negative consequences such as suicidal thoughts, impaired academic performance, and dropping out of school (Reisbig et al., 2012; Dyrbye et al., 2011; Jafari et al., 2012) .
The most frequently presenting manifestations of psychological distress are burnout (49.6%), stress (48.6%), depression (46.5%), fatigue (46.3%), low mental quality of life (41.3%), and low physical quality of life (22.3%) (Dyrbye et al., 2011) . Many studies have suggested that this type of distress manifests early, from the first year in medical school (Jafari et al., 2012; Simard & Henry, 2009 ).
Many studies have investigated the psychological distress spectrum (such as anxiety and depression) among medical students. However, in the present study, we sought to find the psychological well-being (such as general positive affect, emotional ties, and life satisfaction) and its effect on academic performance. Therefore, we had the following objectives: 1) to screen for psychological distress and its manifestations among medical students at Umm Al-Qura University; 2) to identify the stressors influencing psychological distress; and 3) to examine the correlation between these stressors and students' academic performance.
Methods

Study Design, Participants, and Procedure
This single-center, cross-sectional study was conducted at the Faculty of Medicine, Umm Al-Qura University, Makkah, Saudi Arabia, from March to June 2014. Umm Al-Qura University is a governmental, tuition-free institution where male students are separated from female students. After completing the premedical year, students compete for the available positions in the next year of medical school based on their overall grade point average (GPA). The following medical program curriculum is a 5-year program divided into two levels: 2 years of basic sciences and 3 years of clinical clerkships followed by a compulsory year of internship. In the 2013-2014 academic year, there were 1468 enrolled students, 750 of whom were female and 718 of whom were male. We used stratified random sampling to select the calculated necessary sample size of 288 students, which, based on previous studies (Ibrahim et al., 2013; El-Gilany et al., 2008) , showed that the mid-range prevalence of psychological distress among medical students is around 25%. To obtain a confidence level (power) of 95% and a confidence limit of 10%, we aimed to study 288 students (calculated using the QuesGen Systems sample size calculator). Furthermore, we decided to approach 331 students because we expected that approximately 15% would either refuse to take part in the study or provide incomplete data. The sample size was stratified according to gender and academic year. Students were asked to complete a manual, self-administered bilingual (English and Arabic) questionnaire that we distributed at the university after regular lectures. The questionnaire measured psychological distress as well as demographic information, including gender, academic year, and GPA. In addition, we avoided administering the questionnaires at stressful times (e.g., during examinations) to avoid artificially inflated stress results.
Measures
To assess psychological distress, we used the Mental Health Inventory (MHI-38), which was developed by Veit and Ware (1983) . It consists of 38 items that measure different aspects of psychological well-being experienced during the past 4 weeks, including the following: anxiety, depression, loss of behavioral/emotional control, general positive affect, emotional ties, and life satisfaction. We used a 6-point Likert-style scale, with responses ranging from 1 (high) to 6 (low); for example "extremely happy" to "dissatisfied" or "all of the time" to "none of the time". The MHI-38 was designed with no clinical cutoffs, and the psychological distress (negative emotion state) and psychological well-being (positive emotion state) global scales were complementary. Both global scales were scored such that higher scores indicate a higher level of each specific construct (Davies et al., 1998) . The MHI-38 is a self-administrated questionnaire that takes about 10 minutes to complete. It has been studied thoroughly with large populations, and there is notable evidence for its validity. It reported good convergent and discriminant validity, and a Cronbach's alpha rating of 0.93 (DHHS, 2004) . It also showed a high correlation with Multiple Sclerosis Quality of Life Inventory (MSQLI). The Arabic version of the MHI-38 was translated and validated in 2005 by the Queensland Transcultural Mental Health Centre (2014). We received approval to use this scale free of charge from RAND Health Corporation.
The questionnaire also comprised a scale to identify common stressors through a literature review of studies on human and veterinary medical students' mental health and through their clinical, administrative, and research experience (Reisbig et al., 2012) . The scale aims to determine the relationships among the academic, family health, relationships, and transitional stressors. We used a 4-point Likert-type scale, with responses ranging from 0 (never) to 3 (always), with higher scores indicating greater stress levels.
The stressors were professionally translated by a native Arabic speaker who has a bachelor of arts degree in English. The Arabic version was then sent to a second professional translator who is also a native Arabic speaker and has a bachelor of arts degree in English and who back-translated the questionnaire into English to check the translated version's consistency. The back-translated version was nearly identical to the original English version, except for a few words that were subsequently corrected.
Ethical Considerations
We informed all the participants about the rationale for our study and its objectives. Information about the scales and how to answer the questionnaire was provided by trained data collectors (student coordinators in the male section and the investigators themselves in the female section). Students were informed that participation was optional and that their identities would remain anonymous.
Awritten and signed voluntary informed consent was obtained at the time of the student's enrollment. All procedures were followed in accordance with the latest update of the Helinski declaration. The protocol was reviewed and approved by the Committee of Bio-Medical Ethics of the Faculty of Medicine, Umm Al-Qura University in Makkah, Saudi Arabia.
Statistical Analysis
The descriptive statistics comprised frequencies and percentages for categorical data and means and standard deviations for continuous data. A linear regression procedure was conducted to determine the predictors of GPA, with a p value under 0.05 considered statistically significant. Non-directional hypotheses were reported, and only questionnaires with complete data were analyzed. The Statistical Package for the Social Sciences version 21 was used for data management and statistical analysis.
Assessing Univariate Normality
Histograms of the variables were examined. Since the distribution of GPA was non-normal, it was transformed using a natural log function (Tabachnick & Fidell, 2007) ; the transformed variable had a normal distribution and was, thus, used in subsequent analysis procedures. The distributions of all MHI-38 subscales were normal, but those of the stressors were non-normal. Thus, all the stressor items were converted into binary variables; respondents who indicated that they did not experience the stressor were categorized into one group, while those who provided ratings from 1 to 3 were categorized into the second group. 
Predictors of Academic Performance
A hierarchical linear regression procedure was conducted to determine which of the MHI-38 subscales and stressors significantly predicted GPA, after controlling for gender and year at medical school. The assumptions of multivariate normality, linearity, and homoscedasticity were fulfilled, as the points clustered toward the diagonal in the normal probability plot and the plot of the studentized deleted residuals by the standardized predicted values yielded a random scatter (Norušis, 1991) . 
Results
Preliminary Screening Procedures
Descriptive Statistics
Description of the Sample
Out of 331 medical students invited to take part in the study, 219 agreed to participate (response rate = 66%). There were slightly more males (54.3%) than females. Sixth-year medical students formed the largest group (22.8%), and fifth-year students the smallest (16.0%).
Descriptive Statistics for the MHI-38 Subscales 1) Differences between males and females
The findings in Table 1 reveal that males had significantly higher MHI-38 psychological distress, anxiety, depression, and loss of control scores than females did. However, there were no significant gender differences in terms of GPA, psychological well-being, positive affect, emotional ties, and life satisfaction.
2) Differences across academic years
Only GPA differed significantly across academic years, F (4, 214) = 31.94, p < 0.001. Post-hoc Tukey comparisons revealed that second-year students had a significantly higher GPA than third-, fourth-, fifth-, and sixth-year students did (ps < 0.001). Third-year students had significantly higher GPA than fifth-and sixth-year students did (ps < 0.001). Fourth-year students had a significantly higher GPA than fifth-and sixth-year students did (ps < 0.001). Table 2 shows the list of stressors and the number of students who indicated that they experienced each one sometimes, often, or always. Most of the students reported experiencing academic-related stressors that include, unable to complete studies in allotted time, workload too heavy and concerned about academic performance. Family and relationship stressors were the least reported by students.
Descriptive Statistics for the Stressors
Predictors of Academic Performance
The findings reveal that, after controlling for gender and year at medical school, only MHI-38 depression scores significantly predicted GPA (p < 0.05). The less depressed the students were, the higher was their GPA.
Discussion
In this study, we screened for psychological distress among medical students by assessing the most common manifestations of psychological distress, including anxiety, depression, loss of behavioral or emotional control, positive affect, emotional ties, and life satisfaction. Overall, the respondents were relatively healthy and had average psychological well-being scores. The estimated prevalence of psychological distress has been found to vary among medical students in different countries, which may be explained by differences in background cultures of each sample and in the instruments used. In Saudi Arabia, El-Gilany et al. (2008) reported a stress rate of 28.9% among Saudi medical students, whereas Abdulghani et al. (2011) found the prevalence of 63.8% among medical students in another university.
When we assessed manifestations of psychological distress, we found that the students were slightly anxious and somewhat depressed. Generally, these findings are consistent with those of other studies conducted in the same region and worldwide, which revealed the higher prevalence of anxiety and depression among medical students in comparison to the general population (Dyrbye et al., 2006) . These findings could be explained by either the presence of real factors such as a new and highly competitive environment or the heavy workload that negatively affects mental health or the medical students who had a high level of awareness of depression and anxiety symptoms.
Loss of behavioral or emotional control is another manifestation of psychological distress. In the present study, students were found to have moderate control of their behaviors and emotions. Further, male students reported higher levels of depression, anxiety, and loss of control than female students did, but there were no significant differences in terms of GPA, positive affect, emotional ties, or life satisfaction. This finding is similar to previous findings; for example, Amr et al. (2013) conducted a study in Saudi Arabia that revealed that male students were significantly more likely to suffer from depression and anxiety than female students. However, this result contrasts with other previous studies; for example, Abdulghani et al. (2011) reported higher stress scores for female (75.7%) than male (57%) students, which is consistent with the systemic review Dyrbye et al. (2006) , who reviewed 40 articles on medical student psychological distress and concluded that "overall, the studies suggest psychological distress may be higher among female students".
Other previous studies revealed no difference between male and female students in terms of depression and anxiety (Dyrbye et al., 2006) . A possible explanation for the gender differences found in our study is the sociocultural factors.
The present study showed no relationship between academic year and psychological distress manifestations of depression, loss of behavioral control, and life satisfaction, which is not consistent with the findings of previous studies. In Iranian (Jafari et al., 2012) and Swedish (Dahlin et al., 2011) studies, medical students in the basic science years experienced a higher level of distress, whereas a study from Pakistan (Shah et al., 2010) reported a higher degree of distress among fourth-and final-year students. It may be that our finding is inconsistent with the abovementioned results because of the different tools used to assess psychological distress or variation in the curricula across these universities and countries. Thus, we cannot conclude that psychological distress progresses, regresses, or stays the same throughout medical school. Consequently, a longitudinal study is recommended to assess changes in the course of psychological distress throughout medical school. This would help to address the fact that little research has been carried out to investigate the consequences of depression and anxiety among medical students in Saudi Arabia, especially in terms of the negative impact on academic performance. The present study did not find any association between anxiety and academic performance, which contrasts with the findings of most previous studies (Dyrbye et al., 2005) . In addition, students who experienced academic-related stressors reported being unable to study in the allotted time as the top cause, followed by concern about academic performance and workload being too heavy. Aboalshamat et al. (2015) assessed psychological well-being of preclinical (second and third years) dental and medical students at Umm Al-Qura University in Makkah, Saudi Arabia. They showed that there is a significant relationship between depression and students' academic performance, which is consistent with our results. However, in contrast to our findings, female medical students had a higher psychological distress level compared to male students. This difference might be explained by the different scales used to assess psychological distress. Further, we assessed psychological distress in both preclinical (second and third years) and clinical (fourth, fifth, and sixth years) medical students, and their results are limited to preclinical medical students.
In conclusion, psychological distress is common among medical students, and depression, specifically, might affect their academic performance. Academic-related stressors were the most frequently reported type. These findings highlight the need for increasing awareness of students' psychological distress for policymakers, university course administrators, and parents, all of whom could contribute to establishing screening programs, effective psychological services, and possible curriculum modifications to prevent further negative consequences.
Limitations
We used the MHI-38 to gain a better understanding of psychological distress as a global measure. However, there are no well-established cutoff meaningful values for this scale, which makes interpreting the results more challenging.
This cross-sectional study reflects the experiences of medical students at Umm Al-Qura University; therefore, the generalizability of the study results is limited. We recommend that similar studies be conducted at other universities with different programs and curricular models. A study conducted at one UK medical school among medical students indicated the prevalence and persistence of depression and anxiety and showed that longitudinal studies are helpful. We recommend that longitudinal studies be conducted to detect early manifestations of psychological distress, whether transient or repeated. An additional limitation was the lack of data collection on factors that could be related to depression, anxiety, and academic performance. These include absenteeism, socioeconomic status, behavioral factors such as frequency of smoking and exercise, presence of close friendships, and religious beliefs. Another limitation was that GPA was self-reported in this study, and some students-especially females-refused to report this. Fear of being envied (due to cultural beliefs), underestimated, or identified are the possible causes for this reluctance. Respondents with missing values did not differ significantly from respondents without missing values; thus, truthfulness is a concern in self-reported GPAs.
